Type III collagen is an essential component of arterial walls but is also widely distributed in other tissues, especially skin and intestines. Partial or complete deficiency of this protein causes specific and sometimes catastrophic clinical disease. Usually the physical signs are unmistakable and clinically diagnostic, resulting in a characteristic appearance which includes unusually prominent eyes, thin pinched faces (Pope et al. 1977) , prematurely-aged, thin, easilytorn skin (Figure I) and a particular and sometimes fatal predisposition to arterial rupture. The disease is clinically and genetically heterogeneous and the severity of the biochemical deficiency correlates with the phenotype (Pope et al. 1980) . Thus complete or nearly complete deficiency produces a severe autosomal recessive disease (with at least two variants and frequent fatalities) (Table I) , whilst partial deficiency produces a much milder autosomal dominant disease with a much better prognosis. There are also forms with either mutant or apparently normal type III proteins. Here we describe another clinical variant in which a woman of normal clinical appearance (without Ehlers-Danlos syndrome type IV) with a history of spontaneous haemoperitoneum was found to have an abnormally high aortic compliance. Because of this we investigated her for type III collagen deficiency. Her third child had died prematurely in infancy of severe congenital heart disease. The patient also had a healthy 5-year-old daughter and a 3-year-old son. The proposita was healthy but had had an unexplained abdominal haemoperitoneum 3 years earlier when laparotomy and blood transfusion had been lifesaving. No source of bleeding was identified and in particular ectopic pregnancy was excluded. There was little else of relevance in the family history.
Case report
Except for an arm span 4 ern wider than her height of 168ems, the patient's clinical appearance was entirely normal ( Figure 2 ). In particular there were no abnormalities which suggested an inherited defect of connective tissue. The palate was high but dentition was normal. Her daughter also had a high palate but was otherwise normal except for a mild lumbar lordosis.
Aortic compliance was measured using a continuous wave Doppler ultrasound method (Gosling & King 1978) . This relates aortic distensibility to the rate of transmission of the pulse wave over a known distance. Knowing the normal population values -established for a large series of males and females -it is possible to study aortic distensibility in a variety of human disorders. The value for the patient was 137%, outside the known normal mean ± 2 s.d. range of 80-120%.
Radioactively-labelled collagens were measured from skin fibroblast culture using 14C glycine and proline (Smith et al. 1972) to label collagens secreted into the cell medium, which were then examined by slab gel electrophoresis and interruped reduction with a tris borate buffer system (Sykes et al. 1976 ). This separates type III from type I collagen. This showed a consistentlylowered type III collagen production ( Figure 3) .
Transmission electron microscopy of collagen dermal fibrils showed a normal pattern.
Discussion
This young woman has the unique coincidence of a spontaneous haemopcritoncum with a normal clinical appearance and objectively-increased aortic distensibility and type III collagen deficiency. The latter is a biochemical marker for certain inherited diseases of connective tissue, including two autosomal recessive forms of Ehlers-Danlos syndrome type IV (EDS IV) (Pope (Pope et al. 1980 ). Because of the particular physical signs described above, these clinical entities can be confidently excluded in this patient, whose normal face and hands ( Figure 2) contrast with the prematurely-aged appearance (acrogeria) typical of classical EDS IV ( Figure I) . The milder autosomal dominant form of EDS IV can also be excluded on the basis of the characteristic clinical signs (Pope et al. 1980 ) which this patient certainly lacked. We have also observed a milder.type III collagen deficiency in patients with congenital berry aneurysms . They also lack any general clinical features which might suggest an abnormality of connective tissue, but there is no known association between their disease and spontaneous haemoperitoneum.
The finding of a raised aortic compliance is consistent with the biochemical type III collagen deficiency for the following reasons. Firstly, type III collagen is the predominant structural protein of aortic walls which also contain large quantities of elastin, mucopolysaccharide and smooth muscle. In known type III collagen deficiency, as evidenced by patients with EDS IV, the aortic distensibility is abnormally high. In our studies of 4 severelyaffected autosomal recessive patients the aortic compliance was 160% or more, whilst in 5 mildly affected autosomal dominant cases the value was 120-140% (Child et al. 1981) . Aortic distensibility has also been shown to be abnormal in other forms of EDS, the Marfan syndrome and homocystinuria (Child et al. 198 .1), and we are currently investigating patients with pseudoxanthoma elasticum and cutis laxa (unpublished). Although type III collagen deficiency has a clear association with increased aortic distensibility, not all patients with increased distensibility are collagen type III deficient; any alterations of other collagen types, extracellular substances, smooth muscle proteins and elastin are all possibly to blame. What is clear, however, is that measurement of aortic compliance -which is rapid, reliable and harmless -can be a useful indication and confirmation of clinical connective tissue abnormalities. This patient demonstrates that collagen type III deficiency is a biochemical diagnosis associated with at least 3 forms of EDS IV which are clinically unmistakable and cata--2 3 4 5 6 7 8 9 10 strophic diseases. It may also be associated with a normal phenotype, as in the patient described here.
Although collagen patterns of the developing embryo differ markedly over short periods, and there is circumstantial evidence that different collagens may direct and influence embryonic development, it would be premature and speculative to implicate the type III collagen deficiency seen here with the development of congenital heart disease. Nevertheless, this possibility should be considered, and we intend to answer this question by studying the mechanical properties of aortic walls and to correlate any detectable abnormality with studies of collagen metabolism.
